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Poll Question 
TBI is… 
A. A life altering injury for survivors and their 

families, profoundly impacting the 
patient’s neuropsychiatric status 

B. A very common injury that is essentially 
inconsequential to the individual’s 
neuropsychiatric status following recovery 

C.  Is this some sort of trick question? 



ANSWER	  
•  Either may be true in a given case 

•  Addressing the neuropsychiatric needs of an 
individual with history of TBI requires identifying 
injuries and their sequelae 

•  It also requires evaluating the person with that 
injury and identifying other treatable 
neuropsychiatric conditions and psychosocial 
contributors – which often are present after TBI 

•  A useful diagnostic system will facilitate this 
process 



Stein	  2009	  

OEF/OIF and TBI 
•  TBI is a common physical injury among combatants in Afghanistan 

and Iraq  

•  Blast-related injury, including the biomechanical concomitants of 
blast exposure, is a common mechanism of injury (although not the 
only one) 

•  2006 survey of more than 2,500 recently returned army infantry 
soldiers: 5% reported injuries with LOC during a year-long 
deployment, 10% reported injuries with altered mental status 

•  RAND report with even higher rates: 19% with probable TBI on 
survey of almost 2,000 previously deployed service personnel.  

•  Terrio et al. with similarly high rate (23%) of clinician-confirmed TBI 
in a U.S. Army brigade combat team with at least one deployment 



The Challenge… 
•  Developing diagnostic criteria that facilitate  

identification of persons with TBI and TBI-related 
neuropsychiatric problems without limiting the 
focus of evaluation to TBI no small task 

•  Crafting those criteria so that they also comport 
with the DSM-5 structure adds to the complexity 
to this task 

•  Placing the outcomes of the APA’s work on this 
task requires placing that work in the context of 
the earlier versions of the DSM	  



DSM-III (1980) 
•  The index lacked the terms “traumatic brain injury” 

and “head injury” (the latter being the more 
commonly used term at the time) 

•  The index included and entry for “post-concussional 
syndrome” and advised readers to “see atypical or 
mixed organic brain syndrome” 
–  however, the description of “atypical or mixed organic brain 

syndrome” did not describe post-concussional syndrome 
or mention head injury at all 

•  DSM-III-R with passing mention of “brain injury” as 
etiology for delirium and organic personality 
syndrome  



DSM-III-R (1987) 
•  The index of the DSM-III-R also did not include the 

terms “head injury,” “traumatic brain injury,” 
“postconcussional disorder,” or “postconcussive 
syndrome”  

•  However, the narrative describing etiologic factors 
for dementia made passing mention of “brain 
injury” 

•  “Head injury” also was identified as an etiologic 
factor for delirium and organic personality 
syndrome in the narratives describing these 
conditions 



DSM-IV (1994) & DSM-IV-TR (2000) 
•  Mentioned head trauma in the narratives 

describing delirium, amnestic disorder, dementia, 
Cognitive Disorder N.O.S., and personality change 
due to a general medical condition 

•  Offered specific criteria for Dementia due to Head 
Trauma (but model those criteria on Dementia due 
to Alzheimer’s disease, which was a poor fit) 

•  The Cognitive Disorder N.O.S. text mentions 
“postconcussional disorder” and offered research 
criteria for the continued study of this condition 



DSM-IV (1994) & DSM-IV-TR (2000) 
•  Postconcussional Disorder 

–  this condition was presented only as a construct for 
further study (i.e., research criteria) 

–  the narrative accompanying these research criteria 
was brief  

–  the criteria for this condition varied substantially from 
the ICD-9-CM criteria for postconcussive syndrome 
and engendered controversy 

–  ultimately, these criteria proved to be of limited 
usefulness in either research or clinical practice and 
did not gain widespread acceptance 

(Arciniegas and Silver 2001; Boake et al. 2004; Boake et al. 2005; McCauley et 
al. 2005, 2008; Ruff&Jurica 1999) 



DSM-5 (2013) 
•  TBI and its neuropsychiatric sequelae are 

considered in detail 

•  Criteria for diagnosing an injury event as TBI, 
and attributing neurocognitive problems to it, 
are offered 

•  In these respects, the DSM-5 approach to TBI 
represents is improved substantially over that 
in the prior editions of this manual 



Poll Question 
My familiarity with DSM-5: 

A)  I have adapted my diagnostic practices to 
the new manual and its criteria 

B)  I am aware of some differences in the new 
manual but not yet routinely applying them 

C)  I have not yet begun to explore the new 
manual 

D)  I’m reading Game of Thrones instead 



TBI in DSM-5: 
A Neurocognitive Disorder 

•  TBI and its neuropsychiatric sequelae are 
addressed principally within framework of the 
Neurocognitive Disorders (NCD) 
–  this NCDs are the renamed and reframed criteria 

for all conditions except delirium that were included 
in the “Delirium, Dementia, Amnestic, and Other 
Cognitive Disorders” chapter of the DSM-IV-TR 

•  The NCDs are conditions in which impaired 
cognition is present and is not the result of a 
congenital or early developmental cause 
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Mild Neurocognitive Disorder 
A. Evidence of modest* cognitive decline from a previous level of 

performance in one or more cognitive domains (complex attention, 
executive function, learning and memory, language, perceptual-motor, 
or social cognition) based on: 

1.  Concern of the individual, a knowledgeable informant, or the clinician that there has 
been a significant decline in cognitive function; and 

2.  A substantial impairment in cognitive performance, preferably documented by 
standardized neuropsychological testing or, in its absence, another quantified clinical 
assessment. 

B. The cognitive deficits do not interfere with independence in everyday 
activities (but greater effort, compensatory strategies, or 
accommodation may be required). 

C. The cognitive deficits do not occur exclusively in the context of a 
delirium. 

D. The cognitive deficits are not better explained by another mental 
disorder (e.g., major depressive disorder, schizophrenia) 

*  “modest” cognitive decline is defined in the DSM-5 as  
performance on standardized cognitive tests equivalent to  
Z = -1 to -2 (i.e., between the 3rd-16th%-ile) 



Major Neurocognitive Disorder 
A. Evidence of significant* cognitive decline from a previous level of 

performance in one or more cognitive domains (complex attention, 
executive function, learning and memory, language, perceptual-motor, 
or social cognition) based on: 

1.  Concern of the individual, a knowledgeable informant, or the clinician that there has 
been a significant decline in cognitive function; and 

2.  A substantial impairment in cognitive performance, preferably documented by 
standardized neuropsychological testing or, in its absence, another quantified clinical 
assessment. 

B. The cognitive deficits interfere with independence in everyday activities 
(i.e., at a minimum, requiring assistance with complex instrumental 
activities of daily living). 

C. The cognitive deficits do not occur exclusively in the context of a 
delirium. 

D. The cognitive deficits are not better explained by another mental 
disorder (e.g., major depressive disorder, schizophrenia) 

*  “significant” cognitive decline is defined in the DSM-5 
 as performance on standardized cognitive tests equivalent to  
Z ≤ -2 (≤ 3rd%-ile) 



Cognitive Examination Interpretation 

                 ([patient score] – [cohort mean]) 
                  [cohort standard deviation]  Z-score =  

For measures like the MMSE or MoCA, where higher scores are better: 



Mini-Mental State Examination 

Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical method for grading 
the cognitive state of patients for the clinician. J Psychiatr Res. 1975;12(3):189-98. 





MMSE Normative Data – Crum et al. 1993 



Montreal Cognitive Examination 

Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, Cummings JL, Chertkow H. The Montreal Cognitive 
Assessment, MoCA: a brief screening tool for mild cognitive impairment. J Am Geriatr Soc. 2005 Apr;53(4):695-699. 

THESE ARE NOT NORMATIVE 
DATA. THEY ARE RESULTS 
FROM A SINGLE, SMALL, 
DEMOGRAPHICALLY 
NARROW CONTROL GROUP 





MoCA Norms by Age and Education 

From Rosetti HC, Lacritz LK, Cullm CM, Weiner MF: Normative data for the 
Montreal Cognitive Assessment (MoCA) in a population-based sample. 
Neurology 2011:77:1272-1275. 



American Psychiatric 
Association DSM-5 Task 
Force. Diagnostic 
and Statistical Manual of 
Mental Disorders: DSM-5. 
Washington, D.C.: 
American Psychiatric 
Association, 2013, pg. 624. 



Neurocognitive Disorder Due to TBI 

•  These criteria for TBI are modeled on those developed by the American Congress of Rehabilitation 
Medicine (ACRM) in 1993 and published as: 

•  Kay T, Harrington DE, Adams RE, Anderson TW, Berrol S, Cicerone K, Dahlberg C, Gerber D, Goka RS, Harley 
JP, Hilt J, Horn LJ, Lehmkuhl D, Malec J. (1993). Definition of mild traumatic brain injury: Report from the Mild 
Traumatic Brain Injury Committee of the Head Injury Interdisciplinary Special Interest Group of the American 
Congress of Rehabilitation Medicine. Journal of Head Trauma Rehabilitation, 8(3), 86-87. 

•  They have since seen adopted and/or adapted by the CDC, DoD, VA, NIDRR, and NINDS  



Poll Question 
TBI severity classification is based on: 

A) clinical phenomena at the time of injury. 

B)  long-term symptomatic and functional 
outcome.	  

Answer 
Clinical phenomena at the time of injury. 



American Congress of Rehabilitation 
Medicine Definition of Mild TBI: 

Kay, T., Harrington, D. E., Adams, R. E., Anderson, T. W., Berrol, S., Cicerone, K., Dahlberg, 
C., Gerber, D., Goka, R. S., Harley, J. P., Hilt, J., Horn, L. J., Lehmkuhl, D., & Malec, J. (1993). 
Definition of mild traumatic brain injury: Report from the Mild Traumatic Brain Injury Committee 
of the Head Injury Interdisciplinary Special Interest Group of the American Congress of 
Rehabilitation Medicine. Journal of Head Trauma Rehabilitation, 8(3), 86-87.  



TBI Severity Classification 

Neurocognitive Disorder due to Traumatic Brain Injury. American Psychiatric 
Association DSM-5 Task Force. Diagnostic and Statistical Manual of Mental 
Disorders: DSM-5. Washington, D.C.: American Psychiatric Association, 2013,  
pg. 626 



TBI Severity Classification 

From Department of Veterans Affairs and Department of Defense. (2009). Clinical 
Practice Guideline: Managment of Concussion/mild Traumatic Brain Injury. 2009 
Retrieved March 3, 2014, from http://www.healthquality.va.gov/mtbi/concussion 
mtbi full 1 0.pdf 



Defining Complicated Mild TBI 
•  Three large studies,1-3 representing data from ~ 4,000 

individuals with mild TBI, demonstrate differences in the 
frequency of early (i.e., acute) CT abnormalities based on 
initial GCS score 

–  GCS 15: 5-10% 

–  GCS 13 or 14: 20-35% 

•  Outcomes of persons with GCS-defined mild TBI and early 
CT abnormalities (i.e., intracranial contusion or hemorrhage, 
depressed skull fracture) are similar to those of persons with 
GCS-defined moderate TBI4-6 

•  Accordingly, persons with early neuroimaging abnormalities in 
the context of phenomenologically mild TBI are classified as 
having “complicated mild TBI”4 

1. Borczuk 1995; 2. Miller et al. 1997; 3. Haydel et al. 2000; 4. Williams et al. 1990; 
5. van der Naalt et al. 1999; 6. Kashluba et al. 2008 



TBI Severity Classification 

From Arciniegas DB. Addressing neuropsychiatric disturbances during rehabilitation after traumatic 
brain injury: current and future methods. Dialogues in Clinical Neuroscience 13(3):325-345, 2011.  

Adapted from Defense and Veterans Brain Injury Center Working Group on the Acute Management 
of Traumatic Brain Injury in Military Operational Settings 2006; Clinical Practice Guideline: 
Management of Concussion/mild Traumatic Brain Injury, VHA 2009.  



Adapted from Arciniegas DB: Medical Evaluation. In Arciniegas DB, Zasler ND, Vanderploeg RD, Jaffee MS (editors): Clinical Manual for the 
Management of Adults with Traumatic Brain Injury. Washington DC, American Psychiatric Publishing, Inc., 2013, pp. 35-72.  

Differential Diagnosis 



American Psychiatric 
Association DSM-5 Task 
Force. Diagnostic and 
Statistical Manual of Mental 
Disorders: DSM-5. 
Washington, D.C.: 
American Psychiatric 
Association, 2013, pg. 624. 



•  Cognitive impairments among persons with NDC 
due to TBI are most common in the domains of 
processing speed, complex attention, declarative 
memory, executive function, and social cognition 

•  Among persons with more severe TBI, 
particularly when associated with brain 
contusion, intracranial hemorrhage, or 
penetrating injury, additional deficits (e.g., 
aphasia, neglect, and constructional dyspraxia) 
may also be present 

Features of Neurocognitive 
Disorder due to TBI 



Long-Term Cognitive Outcome after TBI 

Adapted from Arciniegas DB: Posttraumatic cognitive impairments. In Arciniegas DB, Zasler ND, Vanderploeg 
RD, Jaffee MS: Management of Adults with Traumatic Brain Injury. American Psychiatric Publishing, Inc. 
Washington DC, 2013, pp. 131-164.  
Data source for table construction: Dikmen SS et al.: Cognitive outcome following traumatic brain injury. J Head 
Trauma Rehabil. 2009 Nov-Dec;24(6):430-8.   



NCD-Associated Behavioral 
Disturbances 

•  Criteria for both Mild and Major NCD instruct 
specification of NCD-associated behavioral 
disturbances 
–  delusions 

–  hallucinations 

–  mood disturbance 

–  affective lability 

–  agitation 

–  disinhibition 

–  wandering 

–  apathy 



NCD-Associated  
Behavioral Disturbances 

•  Among	  persons	  with	  mild	  TBI,	  other	  symptoms	  
may	  poten;ally	  co-‐occur	  with	  neurocogni;ve	  
symptoms	  (e.g.,	  depression,	  irritability,	  fa;gue,	  
headache,	  photosensi;vity,	  sleep	  disturbance)	  

•  Like	  neurocogni;ve	  symptoms,	  these	  also	  tend	  to	  
resolve	  in	  the	  weeks	  following	  mild	  TBI	  

•  Substan;al	  subsequent	  deteriora;on	  in	  these	  
areas	  should	  trigger	  considera;on	  of	  addi;onal	  
diagnoses.	  



NCD-Associated  
Behavioral Disturbances 

•  Moderate and severe TBI may be associated with 
neurophysiological, emotional, and behavioral 
complications 
–  seizures 
–  photosensitivity 
–  hyperacusis 
–  irritability 
–  depression 
–  inability to resume occupational and social functioning at 

pre-injury level 
–  deterioration in interpersonal relationships 
–  possibly neurodegenerative diseases 

–  aggression 
–  sleep disturbance 
–  fatigue 
–  apathy	  



Typical Courses after TBI 

Arciniegas DB, McAllister TW. Cognitive Impairments. In Arciniegas DB, Zasler ND, Vanderploeg 
RD, Jaffee MS (editors): Clinical Manual for the Management of Adults with Traumatic Brain 
Injury. Washington DC, American Psychiatric Publishing, Inc., 2013, pp.131-164.  



•  Posttraumatic symptoms tend to be most severe 
immediately following TBI (any severity)  

•  Posttraumatic symptoms associated with mild TBI 
typically resolve within days to weeks, with complete 
resolution typical between 3 and 12 months 
–  persistent symptoms are more likely in those with more 

acute symptoms and more emotional stress 

–  deviation from typical course or late deterioration should 
trigger evaluation for other conditions 

•  Typical course after moderate or severe involves 
substantial, albeit sometimes incomplete, recovery 

Posttraumatic Symptoms: 
Development and Course 

Carroll LJ, Cassidy JD, Cancelliere C, Cote P, Hincapie CA, Kristman VL, et al. Systematic review of the prognosis after mild traumatic brain 
injury in adults: cognitive, psychiatric, and mortality outcomes: results of the International Collaboration on Mild Traumatic Brain Injury 
Prognosis. Arch Phys Med Rehabil. 2014;95(3 Suppl):S152-73; Cassidy JD, Cancelliere C, Carroll LJ, Cote P, Hincapie CA, Holm LW, et al. 
Systematic review of self-reported prognosis in adults after mild traumatic brain injury: results of the International Collaboration on Mild 
Traumatic Brain Injury Prognosis. Arch Phys Med Rehabil. 2014;95(3 Suppl):S132-51.; Boyle E, Cancelliere C, Hartvigsen J, Carroll LJ, 
Holm LW, Cassidy JD. Systematic review of prognosis after mild traumatic brain injury in the military: results of the International 
Collaboration on Mild Traumatic Brain Injury Prognosis. Arch Phys Med Rehabil. 2014;95(3 Suppl):S230-7. 



Posttraumatic Symptoms: 
Development and Course 

•  Course and outcomes vary with many factors, including 
TBI severity, complications, age, pre- and post-injury 
neurological, psychiatric, substance abuse, and post-
injury psychosocial factors 

•  Repeated mild TBI may be (but is not necessarily) 
associated with persisting neurocognitive disturbance 

•  Consequently, initial TBI severity does not bear a strict 
relationship to neurocognitive disorder severity 
–  most persons with mild TBI recover fully and do not develop 

either Mild or Major NCD 

–  outcome after moderate or severe TBI is variable,  
ranging from full recovery to Severe Major NCD 



In	  order	  to	  understand	  the	  effects	  of	  head	  
injury,	  we	  must	  undertake	  full	  study	  of	  the	  
individual’s	  cons;tu;on.	  In	  other	  words,	   it	  
is	  not	   just	   the	  kind	  of	   injury	   that	  maKers,	  
but	  the	  kind	  of	  head	  that	  is	  injured.	  

Sir	  Charles	  Symonds,	  1937	  



In	  order	  to	  understand	  the	  effects	  of	  head	  
injury,	  we	  must	  undertake	  full	  study	  of	  the	  
individual’s	  cons;tu;on.	  In	  other	  words,	   it	  
is	  not	   just	   the	  kind	  of	   injury	   that	  maKers,	  
but	  the	  kind	  of	  head	  that	  is	  injured.	  

Sir	  Charles	  Symonds,	  1937	  



A heuristic for understanding symptom development and 
persistence after TBI: interaction between pre-injury, injury-
related, and post-injury factors. 



Progress 
•  When compared prior edition of this manual, the 

DSM-5 approach to TBI is improved by: 
–  a clear definition of TBI that comports with those used 

currently in other clinical and research contexts 

–  incorporation of criteria for rating the severity of a TBI that 
are similar to those used in other clinical and research 
contexts and highlighting the prognostic importance of 
such ratings  

–  describing the expected course of recovery after mild TBI 
as well as moderate-to-severe TBI 

–  encouraging clinicians to entertain alternative explanations 
for cognitive and other neuropsychiatric symptoms when 
recovery and/or outcome severity is atypical 



Other Psychiatric Disorders  
due to TBI in DSM-5 

•  Permits diagnosis of wide variety of psychiatric 
disorders due to another medical condition, 
including: depressive disorder; bipolar and 
related disorder; anxiety disorder; psychotic 
disorder; personality changes (e.g., labile, 
disinhibited, aggressive, apathetic, paranoid) 

•  DSM-5 leaves somewhat unclear when NCD-
associated behavioral disturbance as opposed 
to psychiatric disorder due to another medical 
condition is most appropriate diagnosis   



•  When specific symptoms fall short of criteria for 
another psychiatric disorder, symptoms may be 
subsumed under the NCD diagnosis 

•  When specific psychiatric symptoms (e.g., 
prominent and persistent depression) begins to 
predominate clinical picture with course 
independent of NCD, and clear relationship 
between symptoms and pathophysiological 
consequences of TBI, diagnosis of symptom-
specific disorder due to TBI is reasonable  

Other Psychiatric Disorders  
due to TBI in DSM-5 



Clinical Implications of the  
DSM-5 Approach to TBI 

•  A successful effort to harmonize DSM-5 TBI 
definition, severity characterization, course, and 
outcome expectations with neurotrauma and 
rehabilitation research communities and within 
the constraints of the NCD framework  

•  Mental health professionals, by virtue of 
exposure to DSM-5, will be more able to 
accurately characterize injury events as TBI, with 
definitions consistent with national and 
international standards 



Clinical Implications of the  
DSM-5 Approach to TBI 

•  Offers guidance to distinguish between TBI of mild and 
more-than-mild severity and to understand the natural 
histories typical of these injury severities  

•  Highlights importance of entertaining a broad differential 
diagnosis for persistent cognitive, emotional, behavioral, 
and other physical symptoms, especially when the 
severity of symptoms appears inconsistent with the 
severity of TBI 

•  Encourages providers to identify and treat both the 
neuropsychiatric complications and neuropsychiatric 
comorbidities that occur commonly among persons with 
TBI 




